alone in the eye produces a ''rough eye'' phenotype, this is much less severe than the expanded UGGAA phenotype; surprisingly, when TDP-43 is co-expressed with expanded UGGAA, it actually suppresses the RNA-mediated rough eye. Deletion analysis reveals that this requires the RNA recognition motif of TDP-43.
While analysis of expanded repeat RNA and protein conformation in Drosophila tissues has inherent limitations, TDP-43 suppressed the formation of RNA foci associated with AGGAA expansion in larval eye tissue, producing smaller and more granular foci, but did not appear to cause degradation of transcripts. The interaction was also probed at much higher resolution using atomic force microscopy (AFM). Here, a C-terminal truncated recombinant TDP-43 construct was used to analyze RNA, as full-length TDP-43 alone is more aggregation prone. UGGAA RNA species rapidly aggregated at room temperature; co-incubation with truncated TDP-43 inhibited this aggregation in an ATP-independent fashion, consistent with the definition of an RNA chaperone. Ishiguro et al. (2017) then proceed to explore the interaction of TDP-43 with SCA31 at the protein level. Pentapeptide repeats are expressed in Drosophila tissue and SCA31 brain, and TDP-43 co-expression with expanded UGGAA in the fly markedly inhibits expression of protein as assessed using a new affinity-purified anti-pentapeptide antibody. This TDP-43-mediated inhibition of repeat protein does not require the RNA recognition motif. Ishiguro et al. (2017) In this issue of Neuron, Albouy et al. (2017) examine the effect of TMS on oscillations in the brain during the manipulation of sounds in working memory. Low-frequency TMS to left parietal cortex increases lowfrequency oscillations and improves behavior.
Working memory is the mechanism for the storage and manipulation of information over a limited time period. Holding sound objects in mind, auditory working memory, is critical to our understanding of music and complex acoustic scenes. Human neuroimaging based on simple change detection with respect to maintained tones implicates a network for workingmemory maintenance that includes the auditory cortex and inferior frontal cortex (Kumar et al., 2016) . There is also evidence for engagement of a dorsal network including the intraparietal sulcus (IPS) when manipulations of sounds are carried out (Foster and Zatorre, 2010) , as we need to do to match musical phrases that are in different keys or different sound events from a common source. In this issue, Albouy and colleagues use repetitive transcranial magnetic stimulation (TMS) to interrogate mechanisms for working memory at the level of the causal oscillatory activity in nodes and networks.
Such use of TMS is a recent advance (Romei et al., 2016) over traditional TMS paradigms. It is used here for the first time to demonstrate that working memory for sounds can be improved by lowfrequency TMS to the dorsal pathway (Albouy et al., 2017) .
In the absence of TMS, correlation between low-frequency activity and working-memory performance is demonstrated at the local level based on MEG and EEG measurements. Activity in the theta range (approximately 5 Hz) occurs in IPS that increases for a task that requires greater manipulation in working memory: matching of a short melody after transposition as opposed to matching of the melody without the transposition. The lowfrequency oscillations in the IPS associated with greater working-memory performance are linked to oscillations in other parts of the dorsal network. Analysis of inter-regional phase-locking value (PLV) for theta between left IPS and left supplementary motor areas and right IPS and right dorsolateral prefrontal cortex shows that this increases as a function of performance in the memory manipulation task.
The most remarkable aspect of the present study is the application of repetitive TMS within the same frequency range as the local IPS activity and inter-regional PLV, which both correlate with working memory in the absence of TMS. Application of 5-Hz TMS to the left IPS causes increases in theta power measured with EEG over parietal cortex and phase locking between the TMS and EEG signal that is present over the left parietal and frontal electrodes and right parietal electrodes. This is associated with a behavioral effect in the form of an increase in performance for the manipulation task that is specific in terms of timing during the trial and absence of effect with sham or irregular stimulation. The power increases are only present during stimulation while the phase entrainment to the TMS persists for five theta cycles afterward.
At the systems level, the study supports a causal role for theta oscillations in IPS and the associated dorsal network in the manipulation of sound sequences within working memory. The IPS is also implicated in auditory streaming: the mechanism by which we segregate concurrent sequences of sounds (Teki et al., 2016) . There are clear links between the two types of process. Streaming is critically dependent on working-memory analysis and represents another type of manipulation within working memory based on the continuous allocation of incoming auditory information to different sources. At the local neuronal level, the study raises questions about the underlying mechanism. Why should increased theta power in IPS and increased theta phase locking in the dorsal network be associated with superior manipulation within working memory? From first principles, the former can be reasonably ascribed to greater synchronous activity in neuronal ensembles in IPS and the latter to synchronized fluctuations between the nodes of the network. Possible clues about the link between such activity and working memory are provided by work on the visual system. Previous studies implicate low-frequency oscillations in the manipulation of information (Klimesch, 2012) . A specific role of theta in visual working memory has been proposed in which this is implicated in the sequential ordering of items held in working memory (Roux and Uhlhaas, 2014) . Other studies suggest that activity in the parietal cortex reflects visual working-memory capacity that is needed for visual scene analysis (Todd and Marois, 2004) and that coupling between theta phase and gamma amplitude in parietal cortex reflects the maintenance of relevant information in visual working memory (Sauseng et al., 2009) . One possibility, therefore, is that manipulation of theta oscillations in the IPS leads to change in working-memory capacity. But that is some way from a complete model of the system and the relationship between these neuronal mechanisms and the information analysis being carried out.
The repetitive TMS is driving a mechanism for manipulation in working memory that appears to be unyoked from activity in auditory cortex. The study does not contain a systematic manipulation of the tempo of the melodies or frequency of TMS, but a direct relationship between the two is unlikely as opposed to the driving of an intrinsic theta rhythm during maintenance of auditory working memory. Moreover, the analysis of interregional PLV during maintenance does not demonstrate any phase locking between IPS and auditory cortex. That contrasts with the maintenance of single sounds in working memory during which increased functional connectivity between frontal and auditory cortex is demonstrated (Kumar et al., 2016) .
The mechanism in IPS for manipulation in working memory is yoked to frontal cortex, and the TMS to IPS is demonstrated to drive the theta signal in both frontal and parietal areas. Working memory for musical sequences receives much less attention than phonological working memory, but both likely depend on a central executive in frontal cortex linked to posterior storage and rehearsal mechanisms. Interestingly, a recent study of phonological working memory (Miyauchi et al., 2016 ) also shows theta phase synchronization between frontal and posterior cortical areas that was enhanced by TMS over the posterior areas. The TMS was not repetitive and a behavioral effect was not observed; it will be interesting to see if future studies translate the specific effect of driving theta shown here to other types of working memory.
